Presynaptic injection of syntaxin-specific antibodies blocks transmission in the squid giant synapse.
A polyclonal antibody, raised against the squid (Loligo pealei) syntaxin I, inhibited Ca2+-dependent interaction of syntaxin with synaptotagmin C2A domain in vitro. Presynaptic injection of the anti-Loligo syntaxin IgG into the squid giant synapse blocked synaptic transmission without affecting the presynaptic action potential or the voltage-gated calcium current responsible for transmitter release. Repetitive presynaptic stimulation produced a gradual decrease in the amplitude of the postsynaptic potential as the synaptic block progressed, indicating that the antibody interferes with vesicular fusion. Confocal microscopy of the fluorescein-labelled anti-Loligo syntaxin IgG showed binding at the synaptic active zone, while ultrastructurally, an increase in synaptic vesicular numbers in synapses blocked when this antibody was observed. These results implicate syntaxin in the vesicular fusion step of transmitter release in concert with synaptotagmin.